
0.1 Using Alan Brewer�s notes, determine the correct Euler
transformation matrix

(The symbols � and � are interchanged relative to the other �le)

A =

24 1 0 0
0 cos � sin �
0 � sin � cos �

35 last, rotate about the roll axis by �

B =

24 cos� 0 � sin�
0 1 0
sin� 0 cos�

35 second rotate about the pitch axis by �

C =

24 cos sin 0
� sin cos 0
0 0 1

35 �rst, rotate about the heading axis by  

BC =

24 cos� cos cos� sin � sin�
� sin cos 0
cos sin� sin� sin cos�

35
D =

24 cos� cos cos� sin � sin�
� sin cos 0
cos sin� sin� sin cos�

35
AD =

24 cos� cos cos� sin � sin�
� cos � sin + sin � cos sin� cos � cos + sin � sin� sin cos� sin �
sin � sin + cos � cos sin� � sin � cos + cos � sin� sin cos � cos�

35
ABC =

24 cos� cos cos� sin � sin�
� cos � sin + sin � cos sin� cos � cos + sin � sin� sin cos� sin �
sin � sin + cos � cos sin� � sin � cos + cos � sin� sin cos � cos�

35
24 cos� cos cos� sin � sin�
� cos � sin + sin � cos sin� cos � cos + sin � sin� sin cos� sin �
sin � sin + cos � cos sin� � sin � cos + cos � sin� sin cos � cos�

35,
transpose:

24 cos� cos � cos � sin + sin � cos sin� sin � sin + cos � cos sin�
cos� sin cos � cos + sin � sin� sin � sin � cos + cos � sin� sin 
� sin� cos� sin � cos � cos�

35
Below, matrix times its transpose is veri�ed to be the identity matrix24 cos� cos cos� sin � sin�
� cos � sin + sin � cos sin� cos � cos + sin � sin� sin cos� sin �
sin � sin + cos � cos sin� � sin � cos + cos � sin� sin cos � cos�

3524 cos� cos � cos � sin + sin � cos sin� sin � sin + cos � cos sin�
cos� sin cos � cos + sin � sin� sin � sin � cos + cos � sin� sin 
� sin� cos� sin � cos � cos�

35 =24 sin2 �+ cos2 � cos2  + cos2 � sin2  � cos� sin � sin�+ (cos� sin ) (cos � cos + sin � sin� sin ) + (cos� cos ) (� cos � sin + sin � cos sin�) � cos � cos� sin�+ (cos� cos ) (sin � sin + cos � cos sin�) + (cos� sin ) (� sin � cos + cos � sin� sin )
� cos� sin � sin�+ (cos� sin ) (cos � cos + sin � sin� sin ) + (cos� cos ) (� cos � sin + sin � cos sin�) (cos � cos + sin � sin� sin )

2
+ cos2 � sin2 � + (� cos � sin + sin � cos sin�)2 cos � cos2 � sin � + (cos � cos + sin � sin� sin ) (� sin � cos + cos � sin� sin ) + (sin � sin + cos � cos sin�) (� cos � sin + sin � cos sin�)

� cos � cos� sin�+ (cos� cos ) (sin � sin + cos � cos sin�) + (cos� sin ) (� sin � cos + cos � sin� sin ) cos � cos2 � sin � + (cos � cos + sin � sin� sin ) (� sin � cos + cos � sin� sin ) + (sin � sin + cos � cos sin�) (� cos � sin + sin � cos sin�) (sin � sin + cos � cos sin�)
2
+ cos2 � cos2 �+ (� sin � cos + cos � sin� sin )2

35
=

24 1 0 0
0 1 0
0 0 1

35

1


